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1. ABSTRACT
In this project, the objectives are to coordinate the activities of the
Science Working Group (SWG) of the Advanced Solar Observatory (ASO) for the
study of instruments accomodation and operation requirements on board space
station. In order to facilitate the progress of our objective we have

organized two conference, together with two small group discussions.

2. SYNOPOSIS

To meet the challenge of space activities in the 21lst century, it is
necessary for us to prepare our potential experiments to be ready on board-
space station. Thus, it is necessary for the solar physics community ﬁo
prepare their experiments to be compatible with those accomodation and
operation requirements for space station. In order to carry out such a task,
the Advance Solar Observatory (ASO) Science Working Group (SWG) was formed by
the Office of Sapce Science and Application, NASA-HQ and is managed by the
Marshall Space Flight Center. The ASO SWG is chaired by Dr. A. B. C. Walker,
Jr. of Stanford University.

The first activity was to participate in the Second International Meeting
on the Use of Space Station for research in solar-terrestrial physics which
was held at the European Space Agency (ESA) Head Office in Paris, France on
September 21-23, 1987. The purpose of participating in this meeting was to
understand the ESA concept of the utilization of the space station for solar-
terrestrial research which may make the cooperation efficient. A report of
this meeting is included in Appendix 3.1.

In March, 1988, Teledyne Brown Engineering was awarded a contract to
conduct a study for ASO accomodations requirements on space station. In order

to maximum the benefits of this study, Prof. A. B. C. Walker, Jr., together



with Professor S. T. Wu, (P. I. of this grant) organized a one day workshop to
discuss some key issues concerning ASO’s cluster experiments on board space
station., The workshop’s agenda is included in Appendix 3.2.

It is a concern of the NASA planning office that solar activity could have
serious consequences on the space stations design as well as space activities
such as the launch of the space telescope because of the rising cycle (Cycle
22) of solar activity. One simple reason to cause our caution is that when
the solar activities increase, the atmosphere density will increase
accordingly. Then, the drag forces will increase, such that the life time of
the space station and space telescope (or other satellites) will decrease
significantly. Therefore, we have assembled, with the concurrence of the COR,
a group of solar physicsts, solar fo;ecasters and NASA personnel to discuss
the issues. It was’an effective meeting. It has been concluded that further
investigation is needed in order to meet the challenge. This meeting was
coordinated by J. B. Smith, Jr., a member of CSPAR. The details of this
meeting is included in the Proceedings which is included in Appendix 3.3.

In summary, we are pleased to feport that this grant has been carried out

successfully with its original objectives.
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September 21 - 23, 1987, the second international meeting on the use of
the space station for research in solar-terrestrial physics was held at the
European Space Agency (ESA) headquarters office in Paris, France. This
meeting was arranged by Dr. George Haskell of the ESA and co-chaired by W. W.
Roberts of the National Aeronautics and Space Administration/George C. Mar-
shall Space Flight Center (NASA/MSFC). Thirty people from America, Canada and
Europe attended this meeting. Among them nine were scientists and engineers
from industry, university and government agencies from the United States. A
list of the participants and a program are included in Appendix I. Some of
the highlights and future plans of the three days of discussions are briefly
summarized in the following:

I. Highlights

1. Mr. A. Frandsen of the Space Physics Divisioﬁ/OSSA/NASA Headquarters
gave a presentation concerning the O0SSA/NASA point of view about STO planning
priorities and strategies for the use of space station which can be stated &;
follows:

(1) Core station strategies
(1i) U. S. polar platform strategies
(iii) Attached payload investigation selection issues
(iv) Plasma interactions and effects working group
(v) SSPIE working group approach

Details of these subjects are included in Appendix II.

2. Professor A. B. C. Walker of Stanford University gave a presentation
concerning planning of the ASO. The important issues are:

(1) The configuracion of the Advanced Solar Observatory

(ii) Scientific objectives which could be accomplished by ASO

(1ii) Current status of ASO



(iv) Further development of ASO studies

A set of viewgraphs about some of the details of these subjects are

included in Appendix III.

3. Dr. Jack Kropp of TRW made a presentation on the study status of STO.

Important subjects discussed were:
(1) 1Identify a set of typical solar terrestrial instruments
(11) Derive specific accomendation requirements which these
instruments will impose on space station.
(i11) Assess major operating parameters
(iv) Prepare approach to include international instruments.
(v) Develop concept for STO implementation on space stationm.
(vi) Estimate costs

Details of these subjects are published in a contract report entitled
"Study Status" by TRW S & T Group, S/N 46652.000 submitted to MSFC in
September 1987.

4, Mr. William T. Roberts of NASA/MSFC summarized the current status of
STO/ASO. Because of the recent cancellation of some planned projecﬁs such as
the Plasma Lab and SOT which resulted in severe impact on the planning of
STO/ASO he pointed out the following in his presentation.

(i) Concerning STO
o Meet all the P.I.s of the plasma group to reconstruct
the program.
o 1In early 1988, instrument implementation studies with
P.I.s will be carried out.

o Reform the science working group.



(11) Concering ASO

o ASO space station accommendation requirements study
will be initiated.

o Proposed definition studies on co-observing instruments
will be started.

5. Professor S. T. Wu made a presentation concerning the international
programs and some scientific objectives during 1987-1990 and 1990-1995 period
sponsored by SCOSTEP (Scientific Committee on Solar-Terrestrial Physics). Dr.
Wu is a bureau member of the SCOSTEP. A set of viewgraphs describing some of
the details of these subjects is included in Appendix IV.

6. Dr. David J. W. Kendall of the Space Division, National Research
Council of Canada gave a presentation of the Canadian position on the use of
the space station for research in solar terrestrial physics. A set of view-
graphs describing the details of his presentation is included in Appendix V.

7. Mr. Alan C. Holt of the Utilization and Operation Group/Space Stati;n
Program Office/NASA Headquarters gave a presentation about the activities and
goals of the newly formed space station user integration division at NASA
Headquarters. A set of viewgraphs describing the details is included in
Appendix VI.

8. Mr. B. Schmitz of CUPG/DFVLR, West Germany gave a presentation on the
Columbus Phase B2 utilization study. A set of viewgraphs for his presentation
is included in Appendix VII.

9. Dr. Georgé.Haskell of the ESA head office, discussed the space sta-
tion science attached payload program stucture within the ESA. A chart de-
scribing the organization is shown in Figure 1. He stressed that the coordi-

nation between ESA and NASA needs to be enhanced in all aspects of the space

station scientific utilization program.



10. Dr. C. Reading of ESA made a presentation on the ESA's program on
Earth observation which has been considered as candidate for attached payloads
on board space station. A set of his viewgraphs is included in Appendix VIII.

11. Dr. Gerd Thomaschek of ESA/ESTEC presented ESA's CSTP operations
status. In his presentation, he reported the present status of instruments,

specific items, UOC concept and future activities. A set of his viewgraphs is

included in Appendix IX.

II. Future Action Items

During the three days discussion, we have concluded the following:

1. Coordination effects between ESA and NASA need to be enhanced. In
particular, the joint A/0 needs to be coordinated further.

2., Space Station user management structure needs to be determined.

3. Specific scientific objectives for space station need to be
addressed. It is desirable to organize an international science working growp
to coordinate scientific instrument development.

4. An agenda for the 1988 science workshop will be organized by Dr.
David Kendall Space Division/NCR of Canada. .

5. A documentation concening STO on space station needs to be developed.
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SECOND INTERNATIONAL MEETING ON
THE USE OF THE SPACE STATION
FOR RESEARCH IN SOLAR-TERRESTRIAL PHYSICS

21-23 September 1987

ESA Head Office, 8-10, rue Mario-Nikis,
Paris 15

Room 123 (Cinema)

DRAFT AGENDA

Monday, 21 September
09h30 WELCOME AND INTRODUCTION H. Olthof

SESSION I : ATTACHED PAYLOADS (Chairman : H. Olthof)
10h00 Current Planning for STO A. Frandsen
10h30 Current Planning for ASO A. Walker =
11h00 Break
11h15 STO Study Status W. Taylor/J. Kropp .
12ht5 Next Steps for STO/ASO W. Roberts
12h30 Discussion
13h00 Buffet lunch
14h00 Columbus Phase B-2 Utilisation Study:

Work Package 4000 (Attached Payloads) B. Schmitz
14h30 Plans for Phase B-2 Extension G. Haskell
14h45 Survey of Candidate Attached Payloads C. Readings

from Other Disciplines S. Volonté

D. Kassing
i G. Berretta
15h15 Break I. Duvaux-Béchon
15h45 ‘Survey (continued) USA
' Canada (D. Kendall)

16h15 Status of Small Attached Payloads A. Frandsen

Working Group
16h30 Discussion; Future Actions

17h30 End of Session
17h30  Cocktails (Floor 2B)



Tuesday, 22 September

09h30

10h00
10h30
11h00
11h15

12h30
12h45

13h00

14h00
14h30
15h00
15h15
15h45
17h00

SESSION II : PLATFORMS

Model Payloads related to STP on
Polar Platforms

Discussion on complementarity
Announcements of Opportunity
Break

Technical issues

- emc
- on-line data processing
- contamination

Future Actions

Use of EURECA-B

Buffet lunch

(Chairman: W. Roberts)

J.-P. Lebreton/W. Roberts

M. Coradini/A. Frandsen

C. Chaloner
P. Bauer
D. Rees

H. Olthof

SESSION III : PAYLOAD OPERATIONS (Chairman: M. Coradini)

REQUIREMENTS

CSTP Sub-Group Report
Requirements Synthesis

Break

NASA View on STP Requirements
AT

Discussion; Future Actions

Y
End of Session

P. Maltby
G. Tomaschek

W. Roberts



Wednesday, 23 September

SESSION IV : SCIENCE THRUSTS (Chairman: M. Huber)
Vbl
09h30 Discussion: In the light of expected
developments (STSP, theoretical
advances, etc.) are we still on the
right track with our plans for use
of Space Station for STP ?

Introduced by: S. Wu
P. Bauer
D. Rees
S. Mende
11h00 Break
11h15 Discussion (continued)

SESSION V : CONCLUSIONS AND FUTURE  (Co-Chairmen:

ACTIONS M. Coradini/A. Frandsen)
12h00. Agenda to be set up in response to
discussion, but including:
- Space Station user management Wk lopebus

structure o erndbondd Frrae o Ro 35 SCiwnbe Vewes ,L:g'\u.a sl

- input to IFSUSS (November, La Jolla)
- drafting of summary report
- future actions

13h00 Buffet lunch
14h00 SESSION V (continued)
15h00 Break

17h00 End of Meeting.



APPENDIX II

Viewgraphs of the STO Planning Strategies

Presented by

A. Frandsen
Space Physics Division, OSSA/NASA
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Current Planning of ASO

Presented by

Prof. A. B. C. Walker, Jr.
Stanford University
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APPENDIX IV
International Programs on Solar Terrestrial Physics
During the periods 1987-1990 and 1990-1995
Presented by

S. T. Wu
The University of Alabama in Huntsville



- SCOSTEP PROGRAMS
1987 - 1990

(PAD) Polar and Auroral Dynamics:

Dr. H. Oya, Chairman

(MAR) . Middle Atmosphore Progran
DR Sydney Bowhe il .
(8IV) Solar Interplanetary Variability:

Dr. E. J. Smith, Chairwman

(STEP) Solar-Terrestrial Energy Prograa:

Dr. G. Rostoker and Dr. V. A. TRoitskay,
Co-Chairman

(STP-M) STP Meterology:

Dr. W. L. Godson, Chairman
Prof. Dr. E. R. Mustell, Vice Chairman

k!

(WITS) World Ionospher/Thermospher Study:

Prof K. D. Cole and Prof. C. K. Liu,
Co-Chairman



- SCOSTEP PROGRAMS
1990 - 1998

THE SOLAR TERRESTRIAL ENERGY PROGRAM (STEP)

Co-Chaired by: Prof. Gordon Rostoksr and
Prof. V. A. Trojitskaya

An International collaburative Study of Problems in
Solar Terrestrial Relationships
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Figure 10. First half of STEM/200Q0 strategy for geomagnetie storm
prediction: the solar-interplanetary coanection. Flow chart, read froam

left to right, starts with real-time observations for both quiet and
disturbdbed periods.
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Figure 11. Secomd half of STEM/2000 strategy for geomagnetic stors
prediction: the magnetosphere-ionosphere connection as it is driven by
the solar wind.
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Projections on
Meridional Planes

!

THREE-DIMENSIONAL MHD SIMULATION

* Only Events #1 and #2 are considered.

* k = 16...refers to the meridional plane
that contains the Sun-Earth line.

+ Note development of asymmetrical shock wave
due to off-axis source of flare and initally-
assumed symmetrical solar wind.

* Domain is from 18 solar radii (left) to 1.1 AU (right)
and * 45 °latitude and longitude relative to Earth's meridian.

SRITRS

Il

+ k = 18 refers to the meridional plane 6 "W of the Earth's
central meridional plane. ‘ .
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= 16...refers to the meridional plane » -
at contains the Sun-Earth line, '
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NOTE: The 3-D MHD Model incorporates infinite electrical
conductivity. Hence the numerical “reconnection”
(fore, then aft, of the bubble shown here) is caused
by numerical diffusive effects that are generated by
thermal and magnetic pressure gradients (see, for
example, Brecht et al., JG 87 6098, 1982). We
believe (but have not proved as yet) that incorporation

ogffinite, resistivity in the model may produce a similar
etfest, -



THREE-DIMENSIONAL MHD SIMULATION

IMF (Polarity: “away”)
t= 80 hr

k = 16 (refers to Central Meridional plane of Earth from )
which the IMF emanates at 18 solar radii).
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~ Dotted curves are projections of IMF onto a °
" meridional plane 45°E of Earth.




THREE-DEMENSIONAL MED SEMULATION ‘

IMF (@Polarity: “away”)
t=80 br

k = 28 (refesrs to the meridional plane 36 °W of Earth
om which the IMF emanates at 18 solar radii).
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Do-t.t:ed ;urves aré"projecﬁom of IMF onto a
meridional plane 45°E of Earth.
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THREE-DIM.'ENSIONAL MHD SIIMULATION

IMF (Polarity: “a.way”)
't = 80 hr

k = 24 (refers to meridional plane 24 °W of Earth from
which the IMF emanates at 18 solar radii).
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Dozted curves are pro;ecuons of IMF onto a
meridional plane 43 "E of Earth.



APPENDIX V.
Canadian Position on the Use of the Space Station
for research in Solar Terrestrail Physics
Presented by

Dr. David J. W. Kendall
National Research Council of Canada
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APPENDIX VI

Space Station Utiization

Presented by

Alan C. Hold
Utilization and Operation Group
Space Station Program Office
NASA Headquarters
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Columbus PHASE B2 Utilization Study
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APPENDIX VIII

ESA’s Program on Earth observation -
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APPENDIX IX

ESA’s CSTP Operation Status
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APPENDIX

3.2. Agenda of the ASO Science Working Group Meeting



Mid Term Review
Advanced Solar Observatory

Wednesday, August 24, 1988
Conference Room Teledyne Brown Engineering®
Cummings Research Park
Huntsville, AL 35887

9:00 aam.  Welcome R. Chappel

9:10 am.  Introductory Remarks S. Shawhan, D. Bohlin
W. Roberts, A. Walker

9:30 a.m. Instrument Baselines A. Walker

9:35 a.m. High Resolution Telescope Cluster A. Walker

9:50 a.m. Pinhole Occulter Facility H. Hudson

10:05 a.m.  High Energy Facility E. Chupp

10:20 am.  Low Frequency Radio Facility D. Sime

10:25 a.m. Discussion

10:45 a.m. Break

11:00 am.  Study Status Report W. Bailey
12:30 p.m.  Lunch
1:30 pm.  Study Status Report (continued) W. Bailey
2:30 p.m.  Discussion of Study Status and
Generation of Action Items A. Walker
@) Issues Relation to Instrument Configurations
Generation of Action Items for ASO SWG A. Walker

.

Teledyne Brown is located in Cummings Research Park opposite the University of Alabama,
Huntsville campus

*



2:30 p.m. continued

3:35 p.m.
4.00 p.m.

5:30 p.m.

(i) Issues Related to Accommodation of Instrument
Generation of Action Items for Teledyne Brown W. Roberts

(iii)  Issues Related to ASO Operations
Generation of Action Items for NASA A. Walker
Break
Development of an Evolutionary Plan
for ASO Instrument Development A. Walker
) Relationship of ASO to Other NASA Missions
(ii) The Impact of Non-U.S. Programs on ASO Planning
(iii)  Discussion of ASO Development Strategies and Priorities
(iv)  Development of Action Items

Adjourn
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APPENDIX

Proceedings of Prediction of Solar Activity and Its
Effect in the Upper Atmosphere.



MINUTES OF THE APRIL 11-12, 1989 MEETING ON
PREDICTIONS OF SOLAR ACTIVITY AND

RESPONSE OF THE TERRESTRIAL ATMOSPHERE

Boulder, Colorado
April 11-12, 1989

Prepared by:
Department of Mechanical Engineering

and Center for Space Plasma and Aeronomic Research
The University of Alabama in Huntsville

This work is supported by a NASA/MSFC Grant NAG8-682.



MINUTES OF APRIL 11-12, 1989 MEETING ON PREDICTIONS OF SOLAR
ACTIVITY AND RESPONSE OF THE TERRESTRIAL ATMOSPHERE
REPORT OF THE WORKING GROUP
AGENDA AND ATTENDEES
MAILING LIST

* SUMMARY OF DISCUSSIONS ON THE MAGNITUDE OF
SOLAR CYCLE 22

* SUMMARY OF DISCUSSIONS ON THE PHASE OF CYCLE 22
* SUMMARY OF DISCUSSIONS ON THE SHAPE OF CYCLE 22

* VIEWGRAPHS AND OTHER MATERIAL FROM
PRESENTATIONS

*These summaries are bulky and therefore not included in this final report. However,
they are available upon request.



REPORT OF THE WORKING GROUP ON PREDICTION OF SOLAR ACTIVITY
AND THE ATMOSPHERIC RESPONSE

Results of the April 11-12, 1989 meeting of the Working Group

BACKGROUND

1. The current solar cycle (Cycle 22) may fall outside the range of previous experience.
Throughout most of its early rise phase Cycle 22 has had sunspot numbers which were
higher than those in previously observed cycles.

2. The solar activity cycle is very irregular (e.g. Figure 1) and the historical data base is
limited. Hence, the statistical data for making predictions is poor.

3. At the present time a physical model for the solar cycle suitable for predictive
purposes does not exist. Hence, predictions of solar activity are based on numerology, not
physics.

4. Measurements of the correct solar parameters (e.g. solar EUV flux) are not being
made. It is necessary to use proxy data (e.g. 10.7 cm radio flux) to infer the radiative
energy input which heats the upper terrestrial atmosphere.

5. The atmospheric models are marginally acceptable for drag calculations and yield
densities accurate to £15% for a known solar input. For high levels of solar activity
(levels comparable to those in Cycle 19) it is necessary to extrapolate the non-linear
parameters in the models beyond the range of the data base used to derive these models.

RECOMMENDATIONS

1. Solar 10.7 cm Flux: The consensus position of the Working Group is that Cycle 22
appears to correspond to Cycle 19 (see Figure 2), the largest solar cycle in the past 150
years. We note that there is evidence for larger cycles in the past.

The consensus best estimate for the magnitude of the smoothed (13 month smoothing)
10.7 cm flux at solar maximum is 235. The range of possible values at maximum is
estimated to be 205 to 290.

We estimate that maximum will occur in late 1989 to early 1990, with the consensus
position being a maximum in February 1990 plus or minus two months.

For the shape of the cycle we suggest using Cycles 19 and 21. These are two of the three
full cycles for which 10.7 cm measurements are available. (Measurements of the 10.7 cm
flux started in 1947.)



Curves giving the above estimates are presented in Figure 3 (final version in preparation).

2. Geomagnetic Data: The Working Group suggests that the method used by MSFC for
estimating the behavior of the geomagnetic index used in their atmospheric model
provides a reasonable approach to the problem.

3. LDEF: The Working Group agrees that the approach being used by the LDEF project
for estimating the solar 10.7 cm flux is reasonable for calculations of atmospheric drag.
This method makes use of estimates of the future monthly 10.7 cm flux. For three months
into the future, estimates of the monthly 10.7 cm flux from the NOAA Space Environment
Laboratory are used. For subsequent months the 90% upper prediction limit for the 13
month smoothed 10.7 cm flux calculated by the NOAA/SEL are used. This procedure is
updated each month. This is a reasonable approach to a difficult prediction problem. The
monthly 10.7 cm flux is more highly variable than the smoothed flux.

4. The Working Group commends the MSFC for their efforts in calculating drag and the
reboost altitudes for the Hubble Space Telescope. The approach utilized for using basic
solar and geophysical data and solar predictions is sound. The work emphasizes the
importance of both geomagnetic and solar radiative heating of the thermosphere. MSFC
Option ¢ (natural data base with distribution about the prediction, see Figure 4) falls close
to the consensus estimate of the Working Group (for the Cycle 19 shape).

5. The Working Group recommends updating these recommendations for solar activity
prior to the September 1989 Flight Operations Readiness Review. We recommend that a
representative of the Working Group attend this review.

6. The present (April 1989) estimate for solar activity implies that there may be times
when the density at the altitude of the Hubble Space Telescope may exceed the 5 x 10712
density criteria for reboost. We recommend that the HST Project should estimate the
frequency and magnitude of such density enhancements, and evaluate their impact on HST
operations.

7. To avoid problems for future space operations (e.g. those in Cycles 22 and 23), more
effort should be devoted to:

-Monitoring the solar EUV flux

-Measuring concurrently atmospheric parameters

-Developing improved atmospheric models

-Improving techniques for predicting solar cycles

-Developing physical models for the solar cycle

-Making long-term synoptic measurements of relevant solar parameters from the
ground and space (e.g. magnetic fields; chromospheric indices; He I A10830
observations; EUV flux; photospheric, chromospheric and coronal images).
-Continuing operations of SME to the end of its useful lifetime (e.g. it has
provided measurements of the EUV hydrogen Lyman alpha line throughout the
decline of Cycle 21 into the rise of Cycle 22). It is important to extend

these measurements as far into Cycle 22 as is possible.



8. Cycle 23: The sun may be experiencing a period of high activity (four out of the last
five cycles are among the largest on record). If so, Cycle 23 could also be a large cycle.
The possibility of high levels of solar activity near the end of the century should be
factored into plans for operating spacecraft such as the Great Observatories and Space
Station.

9. HST Orbit: New calculations should be made to assess the effect of the proposed
estimates for solar activity on the altitude and the reboost criteria for HST. Some results
of the existing calculations are shown in Figures 5-8.

[Note: The quantity sigma in Figures 4-8 is used to mean two different things. The sigma
in Figure 4 and in the top line of the legends in Figures 5-8 refers to how high the solar
activity is, for example, a level two sigma above the predicted value (solar activity given
by upper dashed curve in Figure 4c) or a level two sigma above the mean of all solar
cycles (solar activity given by upper dashed curve in Figure 4b). The other sigma in the
legends (plus two sigma density) of Figures 5-8 refers to the way short-term solar and
geomagnetic variations are treated in the MSFC computer code for calculating the altitude
for reboost of HST. The dashed curves in Figures 5-8 indicate the altitude where the
density at the daily maximum in the terrestrial atmosphere is expected to equal or exceed
the 5 x 10712 criterion 2.2% of the time due to short-term solar-geomagnetic variations.]
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RISE OF SOLAR CYCLE 22 COMPARED TO PREVIOUS CYCLES

Figure 2
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Figure 3
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Figure 5
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Figure 6
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Figure 7
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Agenda for April Meeting on Prediction of Solar Activity and
the Response of the Terrestrial Atmosphere

Location: Room 1105, U. S. Department of Commerce, NOAA, Environmental Research

Laboratory, 325 Broadway, Boulder, CO 80303
Tuesday April 11 1989

0830 Overview (Chappell/Withbroe)

0900 Update on Progress of Solar Cycle 22 (Hirman)

0930 10.7 cm Solar Flux Climatology (Joselyn/Brown)

0945 Use of a Box-Jenkins method to make 3-month 10.7 cm Solar Flux
Predictions (Brown)

1010 Coffee Break

1025 New Indicators of Solar Cycle Characteristics and the Future Course
of Cycle 22 (MclIntosh)

1100 Variance and Reliability of 10-cm Flux Predictions around Solar
Maximum (Heckman)

1120 Reliability of the McNish-Lincoln Method for Predicting Time and
Intensity of Solar Maximum (Hildner/Greer)

1140 Looking Ahead: What Do We Do After Maximum (Heckman)

1150 Model for predicting behavior of Cycle 22 (Currie)

1240 Lunch (Tours of SEL’s Forecast Center)

1345 Expectations based on historical and precursor data (Wilson)
1450 Behavior of solar indices, UV, EUV (White, Donnelly)
1520 Coffee Break

1540 Helium 10830 and magnetic observations (Harvey)

1600 Coronal Observations of Cycle 22 (Neidig/Altrock)

1610 Expectations for Cycle 22 (Smith)

1640 Calculations of atmospheric drag for HST (Buckelew)

1710 Calculations of atmospheric drag for HST (Tobiska)

1730 Adjourn for dinner

Wednesday 12 April 1989

0830 Effects of short term fluctuations (solar, geomagnetic) on atmosphere and on
satellite drag/pointing (O’Dell, Buckelew, Withbroe, Hedin)

1015 Coffee Break :

1030 Calculations of atmospheric drag for LDEF (Kinard)

1050 Discussion of solar activity predictions for LDEF



1100 General discussion (best estimate for amplitude, shape, phase of Cycle 22,
and uncertainties in these estimates; development of consensus and
recommendations; form and content of report to NASA)

1200 Lunch

1300 Continued discussion on recommendations, report to NASA
- 1500 Break

1515 Continued discussion

1600 Adjourn meeting
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Einar Tandberg-Hanssen

ESO1 _
NASA/Marshall Space Flight Center
Huntsville, AL 35812 .
Telephone: 205-544-7578, FTS 824-7578
email: etandberg@solar.stanford.edu

Oran R. White

Lazy FW Ranch

7590 County Road 39

Mancos, CO 81328

“Telephone: 303-533-7318

email: orwhite@solar.stanford.edu

Robert M. Wilson

ES52 Space Science Lab
NASA/Marshall Space Flight Center
Huntsville, AL 35812

Telephone: 205-544-7602, FTS 824-7602

George L. Withbroe

Center for Astrophysics

60 Garden Street

Cambridge, MA 02138

Telephone: 617-495-7438, FTS 830-7438
e-mail: gwithbroe@solar.stanford.edu

J]. David Bohlin (ex ofﬁéio)

Code ES

NASA Headquarters

Washington, DC 20546
Telephone: 202-453-1466

e-mail: dbohlin@solar.stanford.edu

Howard H. Sargent (consultant)

NOAA R/E/SE

325 Broadway

Boulder, CO 80303

Telephone: 303-497-3697, FTS 320-3697

Other Mailing List Individuals

Jim Bates

Code TM2

NASA/Johnson Space Center
Houston, TX 77058
Telephone: FTS 525-1347

Timothy Brown
NOAA/SEL/SESC/CIRES
325 Broadway

Boulder, CO 80303
Telephone: 303-497-3628

Volis L. Buckelew

EL23

NASA/Marshall Space Flight Center
Huntsville, AL 35812

Telephone: 205-544-2239, FTS 824-2239

Douglas Currie

Department of Physics and Astronomy
University of Maryland

College Park, MD 20742

Telephone: 301-454-8389

email: Span UMAIP::CURRIE

bitnet curriec@umdhep

William Frazier

Ball Aerospace Systems Group
P.O. Box 1062

Boulder, CO 80306
Telephone: 303-939-4986

Joseph Hirman
NOAA/SEL/SESC

325 Broadway

Boulder, CO 80303
Telephone: 303-497-5688

Bob Holland

ED 42

NASA/Marshall Space Flight Center
Huntsville, AL 35812

Telephone: FTS 824-1635

Dale Johnson

ED 42

NASA/Marshall Space Flight Center
Huntsville, AL 35812

Telephone: FTS 824-1665

JoAnn Joselyn
NOAA/SEL/SESD

325 Broadway

Boulder, CO 80303
Telephone: 303-497-5147

Mel Kelly

NASA/Langley Field
Hampton, VA 23665-5225
Telephone: 804-865-0944

Don Kessler

NASA/Johnson Space Center
Houston, TX 77058
Telephone: 713-483-5313

William H. Kinard

MS 258

NASA/Langley Field

Hampton, VA 23665-5225

Telephone: 804-865-3796, FTS 928-3704

John Loria

Code RX

NASA Headquarters
Washington, DC 20546
Telephone: 202-453-2838



